Mitochondrial DNA as a biomarker for in-vitro fertilization outcome.
This article discusses the use of mitochondrial DNA (mtDNA) copy number as a potential biomarker for embryo viability in assisted reproduction. Mitochondria have a well-established role in regulating embryo energy metabolism, and their efficiency has significant implications for reproductive success. Two recent studies suggested that elevated mtDNA copy number is associated with decreased implantation potential in human embryos generated by IVF. In the first study, Fragouli et al. reported that blastocysts that are aneuploid and those obtained from older reproductive age women have a higher mtDNA copy number. In addition, euploid blastocysts that failed to implant had a higher mtDNA copy number; and pregnancy did not occur when mtDNA copy number was above a threshold. In a subsequent study, Diez-Juan et al. found that mtDNA copy number inversely correlates with implantation potential of euploid embryos, not only for blastocysts but also for cleavage stage embryos. Instead of a threshold model, they proposed a score for embryos based on mtDNA copy number, which would be indicative of implantation potential. Unlike the previous study, Diez-Juan et al. did not find an age-associated decrease in mtDNA copy number in day 3 or day 5 embryos. Recent reports suggest that mtDNA copy number may be used as a biomarker for embryo viability. Further studies are necessary to determine whether mtDNA copy number constitutes a parameter independent of morphology and preimplantation genetic screening and whether its use may result in higher IVF pregnancy rates.